Background: A community-based rehabilitation program is an essential element of the comprehensive treatment of individuals with schizophrenia. Objective: Assess the long-term effects of a community-based case management program for providing rehabilitations services to individuals with schizophrenia. Methods: A total of 730 community-residing participants who met ICD-10 diagnostic criteriafor schizophrenia were enrolled, 380 in the case management group and 350 in the control group from two districts in Shanghai. Case management involved monthly training visits with patients and their co-resident family members that focused on encouraging medication adherence. Participants were assessed every three months for 24 months with the Camberwell Assessment of Need (CAN), Positive and Negative Syndrome Scale (PANSS), WHODisability Assessment Scale (WHO-DAS), and the Quality of Life Scale (QOLS). Level of discomfort due to sideeffects was also assessed every three months. Individuals who discontinued their antipsychotic medication without physician approval for one month or longer at any time during follow-up were classified as 'selfdetermined medication discontinuation'. Results: Compared to the treatment as usual group (i.e., follow-up management every 3 months), by the end of the two-year follow-up those who participated in the case management program had significantly lower rates of medication discontinuation, significantly less severe negative symptoms, lower relapse rates and lower rehospitalization rates. Other factors that had an independent effect on discontinuation of medication included educational level (those with more education had higher discontinuation rates), lack of family supervision of medication, higher dosages of medication, and greater medication-related discomfort. Conclusion: Case management is a feasible and effective long-term method for improving the rehabilitation outcomes of community residents with schizophrenia. Our results highlight the need to involve family members in the management of patients' medication, to use the minimum effective dosage of medication, and to aggressively manage all side-effects.
Introduction
As part of the three-tier mental health service delivery system established in China in the late 1970s, in the early 1980s the Shanghai Municipality set up a service network at the municipal, district (19 districts) and subdistrict (220 sub-districts) levels that came to be known as the 'Shanghai Model' of psychiatric rehabilitation. [1] The municipal-level (tertiary) services were coordinated by the Shanghai Mental Health Center, the districtlevel (secondary) services were provided by district psychiatric hospitals, and the sub-district level (primary) community-based services were provided by community mental rehabilitation centers. Most of the hospitals were run by the Bureau of Health but some were run by the Bureau of Civil Affairs and the Bureau of Public Security; the rehabilitation centers were primarily administered by local authorities (e.g., the neighborhood committee). By the mid-1990s a number of serious problems had surfaced within this service delivery network because of a rapidly increasing patient load and because the community rehabilitation centers were not financially viable. [2] To address these problems over the last 20 years the number of beds at the district level hospitals has more than doubled (currently more than 8000 beds); the community rehabilitation centers have been replaced by community 'Sunshine Centers' centrally managed and financed by the Disabled Persons Federation; and the Shanghai Center for Disease Control (CDC) has developed a three-tier monitoring system of persons with serious mental disorders at the city, district and sub-district levels -the 'Shanghai Management System for Patients with Serious Mental Disorders' -that coordinates 3-monthly follow-up visits (by public health staff) and the provision of free medication to the 11,376 individuals with schizophrenia currently (as of the end of 2013) registered in the system. Despite this expansion of services, serious problems remain: (a) only 17% of the Sunshine Centers and the district and sub-district CDC mental illness management groups have any staff members trained in rehabilitation; (b) the Sunshine Centers, the CDC monitoring system and the psychiatric hospitals are run by different government departments and institutions; and (c) the CDC center at the tertiary psychiatric hospital responsible for coordinating follow-up and services to all seriously mentally ill individuals in the city does not have the manpower to provide technical support and supervision to CDC centers situated in the 19 district-level psychiatric hospitals or to the CDC working groups in the 220 sub-districts that provide the direct community-level supervision of the patients. As a result of these problems, by the end of 2013 only 20% (2285/11,376) of the patients with schizophrenia registered in Shanghai's CDC management system received community-based rehabilitation services at the Sunshine Centers.
Clearly some changes are needed to resurrect the 'Shanghai Model'. [3] Based on the experiences of other countries that use a variety of case management models to provide community-based services for individuals with severe mental illnesses, [4] [5] [6] we developed a case management protocol suitable for community-dwelling individuals with schizophrenia in Shanghai and assessed its effectiveness over a two-year follow-up period.
Methods

Sample
Individuals with schizophrenia were recruited from the Xuhui and Hongkou Districts of Shanghai. There are eight sub-districts in Hongkou District with 5231 individuals with schizophrenia registered in the CDC management system. There are 13 sub-districts in Xuhui District with 3827 registered individuals with schizophrenia. Patients with schizophrenia registered in the CDC system in these two districts have all received monthly follow-up visits and free medication for the last five years. The inclusion criteria for the current study were as follows: (a) ≥18 years of age; (b) met ICD-10 diagnostic criteria for schizophrenia; (c) had impairment in daily functioning due to the mental illness; and (d) the participants' family members or guardians provided written informed consent.
A convenience sample of 380 subjects who met the inclusion criteria was recruited for the case management intervention group (study group) by the administrators of the district-level CDC monitoring system (who knew the patients well because they regularly follow-up patients each month). Controls matched for age (±5 years), gender, and duration of illness (±5 years) were identified from the same sub-districts for the first 350 subject in the study group. Due to time constraints we were unable to identify controls for the last 30 subjects recruited for the study group.
Case management
The implementation of case management followed six steps. (1) Eight case management teams (four case management teams for each district) were established. Each team had three or four members including at least one community psychiatrist, one nurse and one community health worker. Each team was responsible for managing 30 to 50 cases. (2) Baseline evaluations were conducted by each team to assess the health condition, recovery status, daily functioning, employment status, and social activities of participants in both the study group and the control group. (3) The needs of the participants were assessed using the Camberwell Assessment of Need [7] (CAN). And (4) using information from the needs assessment, patientspecific case management plans were developed for all participants in the study group based on the content of the 'Handbook of Rehabilitation for Individuals with Schizophrenia', [8] which includes information on drug adherence training, daily skills training, family psychological intervention and so forth. (5) Throughout the two-year follow-up period the case management team visited each participant in the study group monthly (for about 30 minutes) to implement the training specified in the patient-specific management plan. (6) Patients in the study group also participated in eight group training sessions that covered the same material at the local Sunshine Center during the first year of enrollment.
Participants in the control group received regular monitoring follow-up every three months by the staff members of the district and sub-district monitoring system.
Evaluation
The Positive and Negative Syndrome Scale [9] (PANSS) was used to assess symptom severity; it contains a positive subscale, a negative subscale, and a general psychopathology subscale. The WHO Disability Assessment Scale [10] (WHO-DAS) was used to assess social functioning; it has 12 items that assess family functioning, employment functioning and social functioning. The Quality of Life Scale [11] (QOLS) includes 40 items divided into six domains: daily life, family life, social relationship, financial status, working status, and sense of security (higher scores represent a higher quality of life). Assessments were conducted at the baseline, and at 3, 6, 9, 12 and 24 months after recruitment. Team members were trained before the study and their inter-rater reliability for the various scales was good (Kappa=0.82-0.93). The study was conducted from August 1, 2008 to December 31, 2011. At each of these follow-up assessments clinicians also assess the degree of discomfort the individual experienced in the prior month due to side effects of the medication (rated 'none', 'mild', 'obvious' and 'serious' discomfort).
The main outcomes used to assess the efficacy of the case management method of supervising community-dwelling individuals with schizophrenia were medication adherence, relapse, and rehospitalization. Medication discontinuation was defined as self-discontinuation of antipsychotic medication for one month or longer at any time during the 2-year follow-up (discontinuation by the treating clinician due to side effects was not counted). Relapse was defined as (a) an increase of at least 25% in PANSS total score, (b) an episode of self-harm, or (c) severe suicidal ideation that persists for at least one week. 
Results
As shown in Table 1 , there were no statistically significant differences between the study group in any of the baseline demographic and treatment variables. All patients were on stable dosages of a single antipsychotic medication that were provided free of charge. Most of the patients were taking oral perphenazine, chlorpromazine, clozapine, risperidone, or olanzapine. Throughout the 24-month follow-up only nine patients had to change their medication and the method of managing medication (either by family members or by the patient himself or herself) did not change.
Comparison of illness characteristics between
treatment and control groups The proportions of individuals who dropped out of the study, discontinued their medication, relapsed, and were rehospitalized over the 24-month follow-up period are shown in Table 2 . There were no differences in the dropout rates between the two groups but after one year of case management the rates of discontinuing medication, relapse and rehospitalization were significantly greater in the control group than in the case management group.
Psychiatric symptoms, social functionality, and
quality of life scale score Table 3 shows the results for PANSS, WHO-DAS and QOLS. Repeated measures ANOVA analysis indicated statistically better outcomes over the 24-month period in the total PANSS score, the PANSS negative syndrome score, the WHO-DAS total score, and in the daily life, family life and sense of security subscales scores of the QOLS. In most cases these differences became more evident over time and were greatest at the time of the 12-month and 24-month follow-up evaluations.
Analysis on the factors related to the
discontinuation of medication Some patients need to change medications because of serious side effects but most patients discontinue their medication for other reasons. This is universally recognized as one of the most important determinants of relapse so it is helpful to understand the factors that are associated with self-determined drug discontinuation. To determine the factors associated with selfdetermined discontinuation of medication (defined in this study as stopping antipsychotic medication without physician approval for one month or longer at any time during the 2-year follow-up), and to determine whether or not case management has an independent effect of discontinuation, we conducted a logistic backward stepwise regression with self-determined medication discontinuation as the dependent variable and group membership, gender, age, education level, duration illness, type of medication (i.e., typical or new atypical), high (versus low) mean chlorpromazine-equivalent dosage of medication (dichotomized at 400mg/d), family member supervision of medication, and medication tolerance (overall assessment over the 2 year followup by the evaluating clinician) as the independent variables. As shown in Table 4 , five variables remained in the final model, indicating that they independently affected discontinuation of medication. (1) Individuals participating in the case management program were significantly less likely to discontinue medication than those in the control group. (2) Patients with higher level of education were more likely to discontinue than those with less education. (3) Patients who supervised medication themselves were more likely to discontinue medication than those for whom coresident family members supervised the use of medication. (4) Patients on higher dosages of medication were more likely to discontinue medications than those on lower dosages. (5) Patients who experienced greater medication-related discomfort were more likely to discontinue medications than who experienced less discomfort; there was a clear stepwise increase in risk of discontinuation as the level of discomfort increased.
Discussion
Key findings
This two-year follow-up study in a relatively large sample of community dwelling individuals with schizophrenia found that compared to treatment • 123 • as usual a case management program involving monthly training visits with patients and their coresident family members resulted in significantly lower rates of medication discontinuation, significantly less severe negative symptoms, lower relapse rates and lower rehospitalization rates. Other factors that had an independent effect on discontinuation of medication over the two-year follow-up period included educational level (those with a high educational level were more likely to discontinue medication), lack of family supervision of medication, higher dosage of medication, and greater medication-related discomfort (i.e., side effects). These results highlight the need to involve family members in the management of patients' medication, to use the minimum effective dosage of medication, and to aggressively manage side-effects -even those side effects that pose no medical risks for the patient. The reasons individuals with higher levels of education were more likely to discontinue medication are unknown; further research will be needed to understand this relationship and to modify individualized case management strategies accordingly. • 125 •
Limitations
The major limitations of this study are that group assignment was not random and that evaluation of the outcome measures was conducted by team members who knew the group assignment of the participants (i.e., it was not a 'blind' evaluation). The matching of intervention group subjects with control group subjects we used to balance potential confounders was not complete (we did not have the time to identify matched controls for the last 30 subjects enrolled in the intervention group). However, there were no significant differences in the main demographic and clinical measures at baseline between groups so we do not believe that the failure to randomize participants had a substantial effect on our outcome measures. Two of the main outcome measures -medication discontinuation and rehospitalization -were easily observable events, so it is unlikely that the lack of blinding of raters would have affected these outcomes. However, other measures such as the PANSS, QOLS, and WHO-DAS scale require clinician judgment, so the possibility that the scores were biased in favor of the case management treatment cannot be definitively excluded. Other limitations are that the selected sample only included individuals who were already registered in registry of mentally ill individuals operated by the Center for Disease Control who resided in two districts of Shanghai that have high-quality health care services, regular follow-up of all individuals with serious mental illnesses every three months and free medication. The results may be different in community residents with schizophrenia who are not in the formal registry, for those who live in communities with less developed health care services, and for those living in communities where free medications are not available for persons with serious mental illnesses.
Implications
Family intervention, a key component of case management during rehabilitation, plays a vital role in the improvement of social functioning and reintegration of individuals with schizophrenia. Case management involves an iterative process of assessing each patient's strengths and weaknesses, providing regular and ongoing training (typically targeted on medication management, activities of daily living and social functioning), periodically re-assessing patients' functioning, and making mid-course corrections in the training package. [12] [13] [14] [15] Given that discontinuation of medication is the main reason for relapse and rehospitalization, [16, 17] training patients and their coresident family members about adherence and providing them with psychological support for adherence (even in the presence of discomfort and side-effects) is the cornerstone of successful case management interventions. Many factors affect the adherence to medication, including the psychosocial characteristics of the patient and the patient's co-resident family members, fluctuations in disease symptomatology, the type and dosage of antipsychotic medication used, and the patient's tolerance of the medication. [18, 19] It is important to make ongoing assessments of these factors during the follow-up of each patient and to actively address them as part of each patient-specific case management plan.
Case-management of persons with serious mental illness requires a substantial investment of professional personnel. But it also results in substantial improvement of patients' functioning and a resultant decrease in the usage of inpatient services. Cost-benefit analyses are needed to determine the potential costs and benefits of up-scaling this type of service to other urban and rural parts of China. a Factors considered in the backward stepwise regression include group membership, gender, age, education level, duration of illness, type of medication (i.e., typical or new atypical), high (versus low) mean chlorpromazine-equivalent dosage of medication, family member supervision of medication, and medication tolerance (overall mean assessment or the 2-year period by treating clinician).
